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424 Trapelo Road
Waltham, Massachusetts 02254

ATTENTION: Jim Blair - 117 South
RE: Contract DACW-33-83-C-0006
Work Order No. 0008
Dear Mr. Blair:

In accordance with Work Order No. 0008, dated 4 April 1984,
We are pleased to submit two final copies of our Engineering
Report for the subsurface investigation performed at Smith Cove,

Gloucester, Massachusetts for the proposed anchorage.

If you have any questions or comments, please do not hesitate

Very truly yours,

David S. Campbell, P.E,
President
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1.0 GENERAL
1.1 Authorization

The work reported herein was performed under Contract DACW
33-81-D-0006, Work Order Number 0008, dated 6 April 1984, The
authority for this project was derived from Section 107, Small
Boat Navigation Project.

1.2 Project Site
/

The site is located in Smith Cove, east of Gloucester Inner
Harbor, Gloucester, Massachusetts.- The project site i

ite is shown on
the Site Location Plan, Figure 1.

1.3 Purpose

The purpose of this work was to determine the subsurface
conditions for the proposed anchorage in Smith Cove,

1.4 Scope of the Investigation

" Inspection and exploration instructions, which were
provided by the Army Corps of Engineers, New England Division,
are included in Appendix A, The subsurface investigation
program employed drive sample borings and machine probes.

Work under this delivery order consisted of locating three
drive sample borings and nine machine probes by means of sextant
using two angles for each location as indicated on Figure 2.
Actual locations of the borings were to be determined following
the completion of the sixth probe by the Corps of Engineers,
NED, Elevations were to be estimated from daily tide curves,
The test boring and probe 1locations are shown on the Boring

‘Location Plan, Figure 2.

The drive sample borings were performed in accordance with
paragraph "7" page C-11 of the specifications using a
solid-barrel sampler with sampling intervals of 5 £ft. The
borings were taken to the specified depth of =15 ft MLW or
refusal, Where refusal was encountered, three feet of rock core
was taken, The field logs for the test borings are included as
Appendix D. The machine probes were performed in accordance
with paragraph "8c. (3)" page C-14 of the specifications using
"AW® size drill rods. The probes were driven to the specified
depth of -15 ft MLW or refusal. The field logs for the probes
are included as Appendix E.
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2.0 QUALITY CONTROL

2.1 Equipment

The following equipment and tools were used to perform the

. Wwork:

de

d.

e,

Drilling Platform:s A 16 by 12 ft wooden raft was used
as the drilling platform. The raft was moved by a 16
ft Boston Whaler, powered by a one hundred horsepower
Johnson outboard motor.

: The core drill used wag a modern
hydraulically driven rotary head unit manufactured by
Acker Drill Company.

Drive Hammer: The drive hammer used to advance the
solid-barrel sampler and drill rods for probes weighed
approximately 300 pounds,

Casing and Rods: NW (3-0 in, I.D.) flush joint casing
was used to keep the borehole open. AW-size drill
rods were used in washing out the borehole and driving
the solid-barrel sampler and AW drill rods for probes.

Samplers: The egqguipment employed to obtain soil
samples was a solid-barrel sampler 5.0 ft in length
with an inside diameter of 1-7/8 in. Rock cores wvere
obtained by a swivel head, double tube, 1-3/8 in. I. D.
core barrel using an impregnated diamond bit.

2.2 Records

NED Forms 121, 58 and 58A were used to record pertinent
drilling and sampling operations. The probe logs include the
following information: '

(1)
(2)
(3)
(4)
(5)

(6)

Name of project.

Site location designation.

Ground elevation at location of exploration.
Date exploration performed.

Method of penetration.

Depth of penetration.,
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(7

(8)
(9)

The test

(1)

(2)
(3)
(4)

(5)

Density of material encountered, determined by .sound
and performance of probing operation.

Name of driller and Field Inspector.
Blows/ft of penetration.
boring logs contained the following information:

Hole number, hole designation and elevation of top of
hole,

Make and manufacturer's model designation of equipment.
Type of drilling and sampling operation by depth.

Dates and time by depth when drilling and sampling
operations were performed. '

Depths at which samples or cores were recovered or

- attempts made to sample including top and bottom depths

(6)
(7
(8)

of each sampling interval. Classification or
description including geologic and common usage
designation such as till, fluvial deposits, etc. by
depths ¢of materials sampled or penetrated including a
description of moisture conditions, color and
conditions of compactness or stiffness of soils
materials encountered., Record of penetration
resistance such as drive hammer blows given in blows
per foot of penetration depth for driving sample
spoons,

Depths at which drill water is lost and regained.
Depth to bottom of hole.

Percentage of sample of core recovered per run.

2.3 Procedures

Q.

Boreholes were advanced by sampling in which a 1-7/8
inch I.D., by 5.0 foot solid-barrel sampler was
advanced from the ground surface or helow the bottom
of the casing into undisturbed soil by the impact of a
hammer weighing approximately 300 pounds, falling 18
inches. Refusal was defined as 100 blows with no
penetration or bouncing refusal.




Ce.

I

The sample spoon shoes were kept reasonably sharp at
all times, Dull, bent, or otherwise damaged samplers

ware not nsed Pallnwina gamnlina. +ha racina wao
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advanced and cleaned out using an appropriately sized
side discharging chopping bit or roller rock bit.

Samples were classified in the field immediately

following the taking of the sample. C(lassification

was 1in accordance with ASTM D-2487 and D-2488.
Representative samples were taken from each soil

sampling run and placed in 16 oz. glass jars with
hermetically sealed 1lids. Jars were labeled with
sample number, sampling interval, boring number, date,
location, and soil description. A chain of custody
log was maintained documenting custody of the samples
between the field and transportation and delivery to
the laboratory at NED.

The machine probes were made by advancing an open-end
AW drill rod from the mudline to the specified depth
or refusal by the impact of a 300 pound hammer falling
freely through an 18 inch drop, recording the blows
per foot of penetration. Refusal is defined as 100
blows with no penetration or bouncing refusal.

The 1location of each test boring and probe was

established using a sextant with two angles from known
physical features along the shoreline.

3.0 Wmmmm

hereby <certify that the above~mentioned records,
equipment,
exploration described herein. I also certify that the work was
performed in a professional manner and meets the requirements
set forth in the work order.

and procedures were used to perform the subsurface

'CERTIFIED 4 May 1984

L

David S. Canmpbell




DATE

9 April

10 April

11 April

12 April

13 April

R

TABLE 1

SITUMMATY AT AAMTIFITYMTRO

ACTIVITY

Monday: Mobilized drilling equipment to Smith
Cove, Gloucester, Massachusetts. Unloaded and
assembled raft and launched using a crane.

Tuesday: Launched Boston Whaler and commenced
drilling at probe locations., <Chronological order
for completion of the probes was waived by Corps .
of Engineers prior to the start of work because of
shallow water depths at some 1locations and
unfavorable daytime tides at the start of field
work. Probes FP-84-1 (P-1) and FP-84-2 (P-8) were
started and completed. ©Low tide precluded site
moves to other probe locations.

Wednesday: Started and completed Probes FP-84-3
(p-10), FP-84-4 (P-4), FP-84-5 (P-3), and FP-84-6
(P-9)., Low tide prevented any additional probes
to be completed. Coordinated with Mr. Jim Blair,
NED - GEB, the location of borings based on the
results of the six probes which had been
completed.

Thursday: Started and completed boring FD-84-1 at
location P-3 and probes FP-84-7 (P-2) and FP-84-8
(p-7). Ebb tide <caused the raft to become
grounded at probe location FP-84-8 (P-7). The
raft could not be moved until high tide.

Friday: Started and completed borings FD-84-2 at
location P-2, and FD-84-3 at location P-3. Field
work completed and equipment demobilized.
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ATTACHMENT NO. 1

GEB REQUISITION NO. 84-34 - DACW 33-83-D-0006

DELIVERY ORDER NO. 0008

INSPECTION AND EXPLORATION INSTRUCTIONS

PROJECT: Section 107, Small Boat Navigation Project
SITE: Smith Cove, Gloucester, MA

Tl

subsurrace investigations are to determine the foundation condi--
tions for the proposed anchorage in Smith Cove, Gloucester, MA.

1. SCOPE OF INVESTIGATION

- o

a. Locate ihree continuous 3004 cased drive sample borings and ten 3007
machine probes by means of sextant with at least two angles for the ten loca-
tions as indicated on Attachment 2. Actual location and order of borings will
be determined by Mr. Blair after completion of the sixth probe. Elevations
will be estimated based on daily tide curves. Mean low water (MLW) will be
the datum used on all boring logs and throughout the engineering report.

b. Ten machine probes shall be driven to an elevation of up to -15 MLW or
refusal in accordance with paragraph 8c. (3) page C-14 of the specifications
and shall be performed using "A" size rods.’

c. The three continuous drive sample borings shall be driven to elevation
-15 MLW. The sampling work shall be in accordance with paragraph 7, page C-11

of the specifications. Water content jar samples shall be taken in all fine

grain soil whichexhibits any plasticity. Where refusal is encountered, 3 feet
of rock core will be drilied terminating the work at this location.

d. A geotechnical inspector shall act as field inspector while performing
the borings and probes. The inspector shall provide telephone reports to
Mr. Blair, Corps of Engineers, at 617-647-8396 at least every two working days
and upon completion of first six probes.

e. A1l samples shall be delivered to the Corps of Engineers Headgquarters in
Waltham, Massachusetts by the field inspector. Sample de11very shall be coordi-
nated with the Director, NED Materials and Water Quality Laboratory at 617- 647-

8367/8392.

2. SITE CONDITIONS

The proposed exploration program is in Smith Cove, Gloucester, MA. All of
proposed explorations are within the tidal range. It is anticipated that water
depths at the exploration site range from 0 to 20 ft.

3. RIGHTS OF ENTRY

The Contractor is responsible for securing any rights of éntry, approvals,
permits, etc. necessary for the performance of the work. .
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4. COORDINATION

Mr, James Blair, Corps of Engineers, 617-647-8396, shall be contacted five
days prior to start of work and at least every two working days, completion of
sixth probe or at the compietion of each boring whichever is more frequent by
the geotechnical inspector to report on how work is progressing and what types
of materials are being encountered.

on
m
<
T2
-~
lan]
A3
I>

The machine probes designated 1 through 10 and located on Attachment 2
shall be probed in chronological order and numbered FP-84-1 through FP-84-10
in order of their completion. The actual location and order of borings will
be determined by Mr. Blair after completion of the sixth probe. The drive
sample borings will be numbered FD-84-1 through FD-84-3 in order of their com-
pletion. The new numbers shall be indicated on the exploration logs and shown
on a plan of explorations.

6. GOVERNMENT REVIEW .

The Government will review the draft submittal as well as the completed .
work. Subsequent to such review, the Contractor shall accomplish any corrections
which may be directed as the result of the Government review.

7. COMPLETION SCHEDULE

Services under this delivery order shall start within 15 calendar days after
receipt of delivery order. Duration of field work is estimated to be f1ve work
days. The geotechnical report shall be submitted in draft format for review

by the Government, post-marked no later than seven calendar days after completion
of the field work. Government review will take approximately ten calendar days
from receipt of draft report. The final geotechnical report shall be submitted
post-marked no later than seven calendar days after receipt of draft report
including the action taken on possible Government comments.

8. QUALITY CONTROL

The Contractor shall maintain an effective quality control program which will
assure that field services and supplies conform to contract requirements. Figld
supervisory personnel shall be responsible for the quality control. The quality
control program shall contain as a minimum, the following items:

a. Adequately staffed, equipped and qualified field team.

b. Well maintained and calibrated field sampling/testing equipment.

C. Proper documentation of methods and procedures.

d.. Evaluation of specific sampling site selection for representativeness
and c0nformance with delivery crder objective.

e.. Periodic observation and evaluation of field sampling and testing.

f. Collection of‘random1y selected replicate samples and analyses of mock
samples.

g. Constant checks on proper management to include sample custody. B
h. Training 21d retraining of staff on methods, procedures and equipment,.

2
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EASTERN GEOTECHNICAL ASSOCIATES
WEEKLY SAFETY MEETING
T0: Safety Office, NED |
FROM: Field Engineer - Date held_4-9-84

THRU: Project Engineer Time__ 0700

Weekly safety meeting was held this date for the following personnel:
Contract No. DACW 33-83-D-0006 _ Personnel present:{, Reil

Work Order No. gog C. Coolen
Conducted By:_Jdohn Crowther .

1. Subjects discussed (Note, delete, or add):

Individual Protective Equipment -
Prevention of Falls -
Safe Lifting Techniques -
Emergency Communications -
X Fire Prevention -
Sanitation, First Aid -
X Tripping Hazards - trash, hose, nails in lumber -~
Staging, Ladders, Concrete Forms -
Hand Tools -
Portable Power Tools -
Woodworking Machinery -
X Equipment Maintenance (Zero defects} =
Hoisting Equipment -
Ropes, Hooks, Chains and Slings -
Electrical Grounding, Temporary Wiring -
Lockouts for safe clearance procedures -
Electrical, pressure, moving parts -
Welding =~ ,
Excavations -
Loose Rock and Steep Slopes -
Bxplosives -
X water Safety -
Other -

Prepared by: sJohn Crowther =
_ Field Engineer
2, Exposure:
No previous exposure, start of new work order,

Sigﬂaﬁure; ”_;;%gﬁb 7 LS A

Project Engineer

3. Forwarded: NED, Waltham, MA
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EASTERN GEOTECHNICAL ASSOCIATES
WEEKLY SAFETY MEETING
TO: Safety Office, NED

FROM: Field Engineer Date held_4-16-84

THRU: Project Engineer Time__0700

Weekly safety meeting was held this date for the following personnel:
Contract No.,_DACW 33-83-D-0006 __  Personnel present:

Work Order No. 008

Conducted By:_John Crowther

1. Subjects discussed (Note, delete, or add):

Individual Protective Equipment -
Prevention of Falls -

Safe Lifting Techniques -
Emergency Communications -

Fire Prevention -

San1tation, First aid -

.LLJ.PP.I.HQ Hazards - trash, hose, nails in lumber -
Staging, Ladders, Concrete Forms -
Hand Tools -

Portable Power Tools -

Woodworking Machinery -

Equipment Maintenance (Zero defects) -
Hoisting Equipment -

Ropes, Hooks, Chains and Slings - .
Electrical Grounding, Temporary Wiring -

T.AanbkbAanko -Fnr n:F ~Arlasavranma nracradnras -
LHOUROUCS Le CLegarance PIULSUUESS

Electrical, pressure, moving parts -
Welding -

Excavations -

Loose Rock and Steep Slopes -
Explosgives -

Water Safety -

Other -

Prepared by: John Crowther —
: Field Engineer

2. Exposures -

For five men, for April 9 thru April 13, 1984, with a total
exposure of 122 man-hours. Field work for Work Order 0008 was
completed on April 13, 1984.

] el N 2T ‘.
Signature: -
Project Engineer

3., Forwarded: NED, Waltham, MA
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EASTERN GEOTECHNICAL ASSOCIATES

Chain of Custody Log

s suhauxfasg;lnigatigaglgn; Determine foundation conditions
for the proposed anchorage in Smith Cove, Glouster, Massachusetts,

Jtems: Tubes" None

Bottles None

Jar Samples 20

- Core Boxes 1

Sampling Logs FD-84-1 thry FD-84-3

—as sampled
-20-8Y4 0770Z15 _ z/ 4z;;5£;
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20 /5% 0 Ters »
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APPENDIX D

FIELD L.OGS OF TEST BORINGS



CORPS OF ENGINEERS, U. S, ARMY
NEW ENGLAND -O1V1SION
FOUNDATION AND MATERIALS BRANCH
FIELD LOG OF TEST BORING

S ——————— e ——————————
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PROJECT NO. 1.0 **.I&ooo
Site_SMITH Coug Glovcusizi Wb Page | of 5 _ Pages

3 111
fiole Mo, FD-T4:{ Dimn. {Casing) i Z /.6 B Boring Started Y-\2 ‘:6\\
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[}

- O
— ML/ .
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MW
Elevation Sottom of Wole_—/7. 7 Wt
Total Rock priiled 2 0O Foot
Tots) Depth of Hole 15,95 Feot
Core Recoversd - 4
Core Recoveresd —  Ft: Diem. in,
soi1 Samples \7'}1 " . Oleme_% Mo
20l!1 Samples in, Diem._____Mo, Water Tabls Depth
Depth Wgpthod of Drifling i
From | To and Type of Bit Used _
1557 Sround Water ___T/DAL : Page _2
=\ Roring Location Sketch Page _2
CASED TO 0.0 3t cA NG | Overlrden Record : Page _3
N
Rock Drilling Page N /A
fage
Page
Fage
Prosarsd i _ )} O RN C%’i‘ﬁﬁm ER
d N : L5 Rkt
Suimitted Wy
FORM
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Page Zof S

Site:Sny Code Glacesicle M
TIDAL OBSERVATIONS
Boring Nao T2 BY -1 M w)
DEPTH-BOT |DEPTH-BOT |} DEPTH ELEVATION REMARKS
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N LT [ : RN - 7 o _ -
MGy 1V |0 T 1.0 F\. 0]-“5 1, Lo o) e EL.

Note: Dépths are in feet below original ground or mudline.
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Probe Location Sketch
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FETE ]
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U. 5. ARMY
. CORPS OF £NGINEERS R i
NEW ENGLAND DIVISION Boring No. ED={ | Desig. P‘ .. Diom. (Cosing) Z ’/LS-EP
l FIELD LOG OF TEST BORING |Co-ordinotes: N £
C MLW
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CORPS OF ENGINEERS, U. S. ARMY
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5IM11244 92) 101 94)1649]709] 5| T ] 124 97} 153 39| 743|756

61Tt 119 93] 138 92| 730|746 6| F | 206 96| 238 86 8520|841
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9iF| 321 91 3532 232|94+1957[ 9IM| 443 94 525 32 |(1112(1130
10jS| 411 1] 449 80/1036{1051(10{T | 545 951629 85}.... 1215
1118)1 508 91) 546 791136115111 |W ] 648 98| 730 9141235] 117
12{M| 608 93650 81}.... (124012 |T { 732 101 829 97 139|213
A3 [T ] 709 97| 752 861254 L4113 |F | 851 105|922 104]237] 309
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1718 ji057 1141126 1Li{ 4 M) 5131171 T |.... ...11221 106 606|623
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19 (M[1215 11.4]1240 112 | 626| 648[19]T | 125 111} 201 96| 715|739
20|T | 103 11.4| 131 107) 717, 736{20|F | 215 105] 233 90| 836| 851
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Average Rise and Fall 9% ft.

GLOUCESTER HARBOR-TIDE TIMES SAME AS BOSTON

Average Rise in feet 8.7
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